












































































































































DIVISION REPORT V 

Minnesota's waters - a vital resource to be protected, 
developed and used wisely. 

Spring flood, 1965 

The St. Croix - a recreation utopia 
Water Management 

In earlier years, water was considered a nuisance to be drained away. Later 
when floods came it was referred to as a menace. In fact, the first state agency 
created to deal with water was primarily concerned with the drainage phase of water 
management. The first agency was a commission of three members established in 1893 
to supervise northern Minnesota drainage problems. In 1897, a Drainage Commission 
was created for the care, custody, control and supervision of all drainage ditches 
in the state. It was replaced in 1905 by the State Drainage Commission which became 
the Department of Drainage and Waters in 1919. This was incorporated into the 
Department of Conservation in 1931 as the Division of Waters. 

Over the years a general awareness of the growing need for water for various 
purposes has resulted in a shift of emphasis to investigations, studies and reports 
dealing with the state's water supply. Today, the Division of Waters is concerned 
with the preservation, protection and improvement of this great heritage and with 
the administration of laws applying to all public waters. 
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Organizational Changes - 1964-1966 
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During the biennium minor adjustments of staff assignments have been made in 
response to changes in the work load. The advent of the federal Water R~sources 
Planning Act of 1965 (P.L. 89-80) will involve future organizational changes to 
bring about improvements in planning for water needs of the state. This planning 
wi·ll be handled by new personnel in the Division of Waters trained in the technical 
field of comprehensive water and related land resources planning. The State Planning 
Agency has been designated to administer the program and guide the plan preparation. 

-Permits------

After enactment of the water code in 1937, the processing of permits for work 
in the beds of public waters and for appropriating ground water or surf ace water 
has been a major activity of the Division of Waters. Through the permit system, 
the Division may forestall many actions which are considered detrimental to the 
public interest in lakes and streams, and may prevent the unlimited withdrawal and 
wasteful use of water. Approximately 10,000 such permits have been issued to date. 
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PERMITS 

PENDING AT APPLICATIONS WITHDRAWN, PENDING AT 
BEGINNING OF RECEIVED PERMITS DENIED, OR END OF 

PERIOD BIENNIUM DURING BIENNIUM ISSUED NOT REQUIRED BIENNIUM 

July 1, 1964 to 
December 31, 1964 152 535 516 78 93 

January 1, 1965 to 
December 31, 1965 93 1,399 1,297 67 128 

January 1, 1966 to 
June 30, 1966 128 693 588 24 209 

TOTAL 2,627 2,401 169 

Public Drainage Systems - Agricultural Improvement 

1. Preliminary engineering plans and reports received and studied ------------ 113 
a. Director's preliminary reports prepared and submitted --------------- 2 

2. Final engineering plans and reports received and studied ------------------ 94 
a. Director's final reports prepared and submitted --------------------- 92 

3. Drainage systems found to adversely affect the public interest in lakes 
or publicly owned wildlife habitat areas and hunting grounds -------------- 20 

Taconite Investigations 

The region where taconite is found lies in the headwater areas of the St. Louis, 
Mississippi, and Rainy ~ivers, which makes it difficult to find dependable sources 
for large quantities of water required for processing. The taconite companies make 
thorough studies of the water resources of the regions before selecting sites for 
their plants, and have developed storage facilities and provided settling basins and 
facilities for the recirculation of water. 

The staff of the Division of Waters makes certain that the final plans for 
taconite developments utilize the water resources in an economical way and do not 
in any way operate contrary to the best intere.sts of the State. 

I cs-

Collection of Basic Hydrologic Data 

A substantial portion of the funds appropriated to the Division of Waters is 
allocated to a cooperative agreement with the U. S. Geological Survey for the 
collection of basic data on surface water, ground water and quality of water. 

Briefly, the surface water program furnishes information on the stage and dis
charge of the principal rivers of the State. Through the ground water program, data 
is gathered on fluctuations in the water table in the glacial drift and the variation 
in artesian pressures in the deeper formations. The water quality program analyzes 
the chemical quality of water in selected streams, wells and lakes. 
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Under the cooperative agreement between the Division of Waters and the U. S. 
Geological Survey, the following facilities were in operation at the end of the 
biennium: 

54 Stream gauging stations 
1 Crest stage station 
7 Partial record stream gauging stations 

38 Lake and stream stage stations 
78 Observation wells measured continuously or 

periodically 
32 Lake or stream stations at which samples of 

water are taken for chemical analysis 
106 Wells from which samples were taken for 

chemical analysis 

In December, 1965, construction was begun of an electric analog model to be 
used in studying the ground water conditions in the Twin City Metropolitan Area. 
The model is being constructed in the Phoenix, Arizona laboratory of the U. S. 
Geological Survey under a cooperative cost-sharing agreement with the State of 
Minnesota. This model will simulate electrically the hydrologic conditions found 
in the artesian basin underlying the Twin Cities. It will provide a means for 
studying and analyzing the future effects of alternative methods of water development. 

Approximately 3,000 well logs were received during the biennium from well 
drillers, well owners and others. These were plotted on maps for further analysis 
of ground water conditions. A study of formulation samples obtained from wells 
drilled under .permit was made as part of a continuing program in cooperation with 
the Minnesota Geological Survey. Periodic records of lake stages were obtained for 
46 lakes and staff gaugesinstalled and readings taken by voluntary observers. Requests 
for information on the appropriation of water were sent to 6,155 appropriators. Of 
this total, 2,571 returned statements reporting on their water appropriations. (All 
users of water are required to measure the amount of water pumped, and to report this 
to the Division annually.) 

Lake and Stream Surveys 

Surveys of lakes and streams is an important function of the Division. These 
surveys provide a permanent record of the conditions of lake outlets at the time of 
the survey. They reveal lakeshore conditions which determine ordinary high water 
mark or normal water levels and other conditions affecting the lake. The results of 
these investigations along. with analyses and recommendations may be made available 
to county boards·, municipalities, lake owners associations and others interested in 
protecting or improving lakes. 

State Dams 

During the 1930's, the design of dams, diversion projects and flood control 
projects constructed by state and federal work relief agencies accounted for most of 
the Division's activities. Responsibility for maintenance and operation of more than 
300 of these structures still rests with the Division. 
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Over the two-year biennium, major modifications were made on 10 dams. This 
consisted primarily of replacing stop-log sections with reinforced concrete spill
ways. Major maintenance of 11 other dams consisted mainly of substantial filling 
and reshaping earth dikes. In addition, 2'70 inspectiQns of state dams were conducted. 
Recent sessions of the Legislature passed acts authorizing the construction of specific 
lake projects. These projects are discussed briefly below. 

Snake River, Pine County - The reconstruction of a dani at Pine City· to improve 
the water levels of Cross and Pokegama lakes and parts of the Snake River. 

Pomme de Terre Lake, Grant County - Acquisition of flowage easements on lands 
adjoining Pomme de Terre Lake. The Division plans to raise the elevation of the crest 
of the spillway at the outlet dam. 

Kansas Lake, Watonwan County - Installation of a floating fish barrier at the 
dam on this lake~ (The dam was completed during the last biennium.) 

Channel Improvements 

To improve opportunities for recreational navigation, snags were removed from 
the channel of the Minnesota River. The channel was cleared for several miles near 
New Ulm in July 1964 and in September and October 1965 •. 

Snag removal to reduce flood hazards was completed in the Thief River channel 
from the Mud Lake dam downstream to the south line of Marshall County in January 
1965, and arrangements have been made to complete the work to the mouth of the stream. 
Similar work was done in the channel of the Yellow Medicine River near ·Hanley Falls, 
and in the Lac qui Parle River near Dawson in the early part of 1966. The work on 
the Thief, Yellow Medicine and Lac qui Parle rivers was done under CQoperative 
agreements with county boards. 

Special Studies and Technical Services 

Technical assistance was provided to the Bureau of Engineering in preparing 
specifications for 58 proposed wells for the divisions of Forestry, Game and Fish-, 
and Parks. The Division of Waters made field investigations of ground water condi
tions at 10 state-owned sites and conducted pumping tests of wells drilled at 5 sites. 

Meetings were held with State Highway Department personnel to discuss ·ground 
water conditions and problems associated with h~ghway construction projects in the 
State. In the fall of 1965, hydrologic conditions in the Twin Lakes Wildlife 
Management Area were investigated. 

A study of stream flow and river water temperature was made in preparation for 
a hearing held on the application of No~thern States Power Company for a permit to 
appropriate water from Lake St. Croix in Washington County. A study of ground water 
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conditions and pumping in downtown ~t. Paul was made in preparation for a hearing 
held on the application of the St. Paul Hilton Hotel Corporation for a permit to 
withdraw ground water for us·e in an air-conditioning system. 

In the spring of 1966, a field investigation was conducted on hydrologic 
conditions near Verndale Village, Todd Courity, in connection with local flooding. 
Several surveys were made on conditions affecting Zumbro Lake in Garver County in 
respopse to flood complaints. 

Hydrologic conditions were investigated at Crystal Lake, Lake Crystal Village, 
Blue Earth County, and a report prepared on the feasibility of d·eepening the lake / 
by dredging. Field investigations were also made for five small areas which were 
having water problems. 

Surveys were made to determine the feasibility of supplementing the water 
supply· of the Chisago chain of lakes in Chisago County by diverting water from a 
dit'ch. Surveys were made to determine methods of improving recreational navigation 
through a chain of lakes near Alexandria. An investigation was made of Pomerleau 
Lake in Hennepin County to suggest measures of improving the range of lake levels. 

Division of Waters Publications 

In 1959, the Division published the "ttydrologic Atlas of Minnesota" and has 
since been engaged in the preparation of other comprehensive water resource reports 
on each of the 39 watershed units which were first defined in the Atlas. These 
reports are being prepared in part by the Division's staff and in part by the U. S. 
Geologic Survey under a cooperative agreement. The Division of Waters prepared and 
published Bulletin 22, "St. Louis River Watershed Unit" and Bulletin 24, "The Lake 
Superior Watershed Uriit"• In addition, the Division is preparing an inventory of 
Minnesota's lakes. 

-/Reports------

U. S. Corps of Engineers Projects 

The Division was represented at the following public hearings regarding projects 
proposed by the Corps of Engineers: 

Area 

Burnsville 
Lacrosse, Wisconsin 
Wabasha 
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Purpose 

Minnesota River development 
Flood protection 
Flood protection 



-

The Division also prepared and presented written statements to the Corps of 
Engineers setting. forth the position.of the State of Minnesota on ·the following 
proposed projects: 

Area 

Austin 
Burnsville 
St. Paul 

Minnesota River Valley, 
(Yellow Medicine and 
Lac qui Parle Rivers) 
Roseau River 
East Grand Forks 
Wabasha 
Stillwater 
Cook 
Elk River 
Grand Portage 

-Water Resources Board---

Purpose 

Local flood protection 
Minnesota River development 
Enlargement of Harriet Island 

Harbor 

Flood problems 
Flood protection 
Local flood protection 
Local flood protection 
St. Croix River development 
Local flood protection 
Mississippi River flood protection 
Harbor investigations 

The organization of new watershed districts was delayed by litigation in which 
the constitutionality of the Minnesota Watershed Act was contested. This litigation 
was the result of an order of the Lower Minnesota River Watershed District Board of 
Managers which levied assessments on lands benefited by a proposed project for 
improvement of the chann~l of the Minnesota River. The District Court in Dakota 
County in June, 1964, found the Watershed Act to be unconstitutional in an action 
bro~ght by some of the landowners who were assessed. The Lower Minnesota Watershed 
District appealed to the Minnesota Supreme Court and in May, 1965, the Supreme Court 
found the Act to be constitutional. The landowners appealed to the U. S. Supreme 
Court, but the Court declined to hear the appeal. 

The Division of Waters took action during the biennium on nominating petitions 
for the establishment of three watershed districts, on change of boundary petitions 
for two districts, on proposed overall plans for five districts, and on engineer's 
project plans submitted by two districts. 

On each of the above proposals, the Director of the Division of Waters made a 
report to the Water Resources Board or to the Board of Managers of the district as 
required by law. A staff member of the division also appeared and offered testimony 
at most of the hearings held by the Board to consider these matters. 

-Spring Floods, 1965 and 1966--
When nature is undisturbed by man, natural barriers conserve our water and 

take care of runoff, but the exploitation of the resource aggravates the loss of 
water through runoff and floods often occur. We will always have floods, but we can 
protect against them and moderate the severity through good watershed practices. 

=73= 



As a result of exceptional floods in the spring of 1965 and again in the 
spring of 1966, severe damage was experienced by many Minnesota communities. 
Minnesota was declared a "major disaster area" and became eligible for federal 
assistance, under Public Law 875, for rehabilitation of public facilities damaged 
by the floods. The Act was administered for the State by the Department of Civil 
Defense for the 1966 floods. The Division of Waters was assigned the responsibility 
of mak;i.ng preliminary and final engineering inspections where claims were made by 
local governmental authorities for federal reimbursement. As a result of 'the 1965 
floods, 93 inspections were made. Approximately 80 claims were invesitgated as a 
result of the 1966 floods. 

For future reference and for use in operations connected with floods, the 
Division purchased a set of aerial photographs taken at the peak stages of the 1966 
spring floods. The Division also participated in the costs and production of a docu
mentary film, prepared by the University of Minnesota, and the Saint Anthony Falls 
Hydraulics Laboratory., of the 1965 flood on the Minnesota River. The film, in sound 
and color, shows flooded areas, damage, and protective measures along the river, and 
is available through the Bureau of Information. 

-Topographic Mapping--
Topographic mapping of Minnesota proceeded at an accelerated rate during the 

biennium. An appropriation of $940,000 was made by the Legislature for this purpose 
beginning July 1, 1965. This is in accordance with a tentative schedule of appro
priations rec.ommended in MORRC Report No. 9, which contemplates completion of the 
mapping of the entire state by 1975. Mapping is done by the U. S. Geological Survey, 
Topographic Branch. The area mapped is approximately 6.4 per cent of the State. 
This brings the total area of Minnesota mapped to date to 50.4 per cent. At the end 
of the biennium, mapping was in progress on about 37 per cent of the State. 

State appropriations available: 

1964 - 65 biennium 
1966 - 67 biennium 

Actual expenditures: 

State funds 
Federal matching funds 

Sub-total 
Federal funds SIR 

Total 

F. Y. 1965 

$187,870 
195,538 

$383,408 
489,061 

$872,469 
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$ 376,000 
940,000 

F. Y. 1966 

$374,278 
386' 110 

$760,388 
161,606 

$921,994 

Total 

$562,148 
581,648 

$1,143,796 
650,667 

$1,794,463 



Summary of 

Major Accomplishments--....... 

ACQUISITION 

+ 1,171 acres were acquired as northern pike spawning grounds. This acreage 
has added 35 new northern pike spawning areas. 

+ 821 acres have been optioned for purchase for northern pike spawning. This 
acreage involves the addition of 38 areas. 

+ 20,976 acres of new wetlands were acquired. This involves the acquisition 
of 287 areas in 152 projects. The projects are located in 49 counties. 93 
new wildlife management areas were established and brought under management. 

+ 2,924 acres were added to eight major wildlife management areas. 

+ 100 wildlife management areas were approved for future acquisition. 

+ 103 new public accesses were acquired. 

+ 9,564 acres were added to 23 State Parks. 

+ 8,828 acres of state forest land were exchanged for 11,309 acres of private 
and/or federal land. This involved the completion of 24 land exchanges and 
20 partially completed exchanges. 

+ 7,040 acres were added to the Memorial Hardwood Forest. (The total acreage 
in this forest is now 12,499.) 

MANAGEMENT AND DEVELOPMENT 

+ 31 miles of new forest roads and trails were constructed. 26 miles of forest 
roads and trails were reconstructed. 

+ 9 new state forest campgrounds were added. 4 state forest campgrounds were 
reactivated. 

+ 18,300 acres of state forest land were planted with 15,600,000 trees. 7,930 
forest acres were thinned and released. 925 acres of forest land were prunned. 

+ A total of 3,973,000 acres of forest land have now been inventoried to aid in 
management planning. 49 forestry districts now have forest management plans 
as a result of these surveys. 

+ 367,289 cords of timber were harvested from state forest land. 

=75= 



+ 6,900 landowners were provided with forest management services. These land
owners hold8l,OOO acres of forest land. 

+ 53,500,000 nursery-raised trees were shipped to public and private land
owners from state nurseries. 

+ 375,000 acres of tax-forfeited land were appraised for timber values. This 
acreage was on land proposed to be sold by the counties. 

+ National Fire Danger Rating Systems were installed at 74 forest stations to 
aid in determining fire danger conditions. 

+ One of the most rewarding accomplishments was the reduction in forest fires. 
1,195 fires burned 29,587 acres. The 10-year average is 1,800 fires and 
86,146 acres burned. 

+ Eight new school forests were established - the highest number since the pro
gram began. 

+ Intensified development of state parks has resulted from the accelerated park 
acquisition program. Development work was completed in 50 state parks. Seven 
of the 13 parks added to the System by the 1963 Legislature were opened. A 
highlight was the opening and dedication of Tower-Soudan State Park on 
July 1, 1966. 

+ Many fish habitat improvement projects were completed during the biennium 
including a rough fish control dam, seven carp control screens, 11 channel 
improvement projects, nine northern spawning areas, two water control dams, 
the improvement of 16 trout streams, maintenance of 18 trout streams and IS 
additional projects including installation of dams, dikes and water supply 
lines. 

+ 132 state-owned and cooperative northern pike spawning areas were managed 
for maximum northern pike production. 

+ 385,789,534 fish were stocked. The total poundage was 1,191,417. 

+ 18,140,674 rough fish were removed to make Minnesota waters more productive 
of game fish. 

+ 2,403,738 fish were rescued from lakes threatened with "winterkill". Total 
poundage was 691,216. 

+ 31 lakes were reclaimed by the use of fish toxicants. 18 were cold-water 
lakes and 13 were warm-water lakes. 

+ 850,000 acres of state wildlife lands are now under management. Highlights 
of the development and management of these lands included the construction 
and maintenance of 76 miles of fence, the planting of 300,900 trees and the 
completion of 13 new waterfowl impoundments. Nine were small impoundments 
adding 384 acre·s of wildlife habitat. The four major impoundments were: 
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Carlos Avery, Sunrise Addition - l,500 acres 
Ann Lake - 900 acres 
Twin Lakes - 1,200 acres 
Kabekona - 500 acres 

+ Captive goose flocks are established at Thief Lake, Roseau and Lac qui 
Parle wildlife management areas. Production of wild goslings from free
flying flocks has shown a significant increase as a result of this program. 

+ 127 public accesses were developed. 

+ Snags were cleared from the Thief, Lac qui Parle, Yellow Medicine and 
Minnesota rivers to reduce flood damage. 

+ Pennits for work in beds of public water and ground and surface water appro
priations are major activities of the Division of Waters; 2,627 applications 
were received and 2,401 pennits issued. 

RESEARCH AND SPECIAL STUDIES 

+ 94 final engineering plans regarding public drainage were studied. Pre
liminary reports were prepared on 92 plans. 

+ Preliminary and final engineering inspections were made of 123 flood damage 
claims as a result of the spring floods of 1965 and 1966. 

+ Detailed contractual studies were completed on four areas proposed for 
consideration in the State Park System. 

+ A Rivers Study was completed to determine the feasibility of recreational 
travel by small boats and canoes and what facilities would be necessary. 

+ Highlights of Game and Fish research: A study was conducted on the control 
of diseases in trout and the development of disease-resistant strains of 
trout. Three new strains of trout were introduced to Minnesota waters. 
Improved methods of stocking trout and in the management of reclaimed trout 
lakes were found. 

The competition for food between lake trout and suckers in trout lakes was 
investigated and a study made of the possibilities of introducing smelt to 
inland waters. Other investigations included - studies of fertilization and 
development of walleye eggs to produce a higher yield of walleye fry from 
eggs incubated in hatcheries, walleye food habits in relation to competition 
with other fishes in large walleye lakes and a study of fish population and 
catch in two large walleye lakes. 

This biennium was a banner period for Minnesota's deer and deer hunters. The 
population was in good condition and the take of deer reached an all-time 
high with 250,000 taken by hunters who enjoyed a 44 per cent success. 
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OTHER 

The moose census revealed at least 7,000 animals and that portions of the 
range ar.e over-browsed. A parasitic roundworm was found·to be the cause of 
"moose sickness" which has plagued Minnesota 1 s moose herd for years. 

Much effort was spent.on working with federal agricultural agencies so more 
lands retired from agriculture are managed to provide better wildlife habitat 
particularly for pheasants. 

Experimental development was done. on methods of improving nesting habitat 
for ducks in ·wooded areas of northern Minnesota. · 

20,000 waterfowl were banded to determine hunting kill, migrational patterns 
and homing. 

A study was made of the needs of breeding ducks and ducklings. 

172 fish lakes were surveyed~ 
26 watersheds were surveyed and mapped. 
285 fish lakes were mapped. 
345 waterfowl lakes were surveyed. 
66 streams were surveyed. 
7 game management areas were surveyed. 
1,057 aquatic nuisance control permits were issued. 
12 pollution investigations were made. 
5,900 samples of water, soil and biological material were analyzed mostly 

in relation to other jobs. 

+ Reconstruction and development of the Conservation Building and grounds at 
the State Fair,. 

+ Increase in Conservation Volunteer subscription and issues published from 
35,000 to 50,000. 

+ Enrolling, training and certification of 1,505 new Hunter Safety instructors. 
Instructors trained 39,068 youngsters with the assistance of game wardens. 

+ In-service training school for park managers in cooperation with the federal 
Manpower Training Program. 

+ There were 7,573 persons arrested for violations of game and fish laws. 
Violators paid fines amounting to $193,043. 
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